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(57) Abstract 

A methodof delivering health related information to a user (13). The method includes the steps of receiving a fini set of data from ih.e 
user (1 1). Identify mg first health related infohnalion based on the first set of dau and forwarding (15) the first health related infontiation :o 
the user. The method funher mcludes the steps of receiving a second set of data from the user (11) after the first health related informaticn 
has been fonvarded to the user and delennining whether progress has been made to achieve a goal based on ^he second set of a data A 
corresponding software application and a system (13) arc also discussed. 
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SYSTEM AND METHOD FOR ON-LINE HEALTH MONTTORlNG 

AND EDUCATION 

CROSS REFERENCE TO. REIATED APPUCATTONS 

This application claims the benefit of U.S. Provisional Application No. 
60/122,932 filed March 5, 1999, which is incorporated herein by reference in its entirety. ^ 

FIEID OF IBE INVENTION 

The present invention is directed to an Internet based health education 
system. Iti particular, the present invention provides individualized health arid fitness 
ipducation regimens/prograins based on physiological measures, demographic information 
aiid/6r psychological ixiformatipn of its us^^ 

BACKGROUND OF THE INVENTION 

Heallh education has been proven to be an effective means for both 
preventing andmanaging diseases such as hypertaiision, congestive heart failure, diabetes 
and the like. For ixistance, educating individuals oii health related topics such as diet, 
exercise; phannaceutic^ regime and self-€xaiiiixiation have been proven to rcducei health 
care costs through disease prevention and ^ly dietectibn. ' In particular^: a be^vioral - ' 
modification technique i^ a ioiechaiiisin in wliidi health education aicts to prevent the ' 
einCTgence or advancement Bdikvior mbdificatip^ Behavior 

modiiSciaition was ptevaleiit in the days of miedicine whra physiciaii^ tnade house calls,. For 
example, physiciaxis used methods siich as authoritative pressure, peer pressure and family 
intervention to help motivate patients to conform to care regimens and preventing selfr 
destructive behavior. As medicine advanced, phyisicianis became more specialized and • 
personal interaction between patients and physicians have been minimized. Costly high 
tech instruments and procedures replaced laborious physician-patierit intervention. 

To compound this problem, medical care costs have increased at an 
accelerated rate over the recent decades. The medical community has responded with cost 
containment measures. Such measures include earlier hospital discharges, total quality 
management methods to streamline medical procedures, and standard care protocols or 
guidelines for caring for specific disease exacerbations. Still, the costs of care for various 
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disease populations prove to be difficult to manage and result in highly unpredictable cost . 
' structures. In turn, this caused even less interaction between physicians and patients, 

thCTeby reducing the time required to utilize the behavior modification techniques. 

Ultimately, the behavibr modification techniques inherent to the patien^physician . 
5 relationship were lost. . 

Furthermore, in order to streamline and reduce expenditure, computerized , 

medical expert systems have been developed to assist medical staff in making decisions. 

These systems benefit the patient by inclining the caregiver to 

decisions for their patients. However, these computerized systems usually target more 
10 acutely ill patients. The high cost of implementing the pare advocated by the computerized 

systems financially restricts its usage. Preventive health expert systems targeting fitness and 

wellness issues are not financially justified since the.deployment and implementation costs 

greatly outweigh the preventive dollars saved. 

In addition, biosensors sensors measuring various vital signs of 
15 patients) have usually been expensive and/or inaccurate devices. They also do not have the 

ability to communicate data produced by them or to store/monitor the produced data over a 

sustained period of time, A lack of integration of different biosensors also means that there 

has been lU) easy way to build up a complete picture of an indi 
s . . i.^ ano&q: aspect of the curre^ 
20 information spuip^s provided by the Intemet.holds a potential of providing comprehensive 

health educatign^to incUyiduals;. .However, the information sources are difficult to Mcess to 

Intemrt bu^ al$o extensive knowledge of the healtli sciences to locate health inforniation 
that, is applicable and understandable. As discussed above, a number of disparate 
25 tedmological developments have been made in orte to cpmpnteMe/smtomate health c^e 
delivery. However, there has not beien much effort spent in integrating the various 
te-ijihnnlrigies to usher in a comprehmsive healtii education system. . 
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SUMMARY OF THE INVENTION 

The present invention provides cost effective health educational systems that - 
promote health, wellness and fitness of its users. 

In one aspect, the present invention preferably provides a number of soisors 
5 that collect a variety ofthe body's vital signs* transmit the coUected data to a client 

computer. The cUent computer, via the Internet transmits the received data to a Web server 
faciUty for further processing. At the Web server, health education material generated (/.c, 
located and/or created) based on the received data is downloaded to the client computer to 
be accessed and displayed by its users. 
IQ The data 6om the sensors helps construct an overall picture of the individual 

user's health index. Therefore, the present invention may provide: early detection of health 
problems; continuous and inexpensive monitoring critical and non-critical physiological 
information; alert systems to notify of changes in health status; increased awareness and 
encouragement to improve health and ultimately, a decrease in the incidence of preventable 
15 iUnesses or health problems such as obesity, drug abuse, diabetes, etc., thereby iinproving 
its users' health. 

fii particular, the preseirt invention provides a health education system that • 
continuously modifies its users' health related behavior through distribution of health and 
weUness educational nutterial that is preferably customized to the individual users based on 
20 the usersVbehavioral models, cognitive processing tendenraes, physiological meas^ 

questionnaire results, and patient health goals aiod interests; The present invention also • 
continuaUy update health education material deUvered to the usiers by measuring ; 
effi«tiveneM of bdiavioral modification at both individual usars and all user levels. 

hi other words, the present invention determines its success in optimizing the 

25 users educational regimen based oh users' physiological and behavioral base-measures. An 
educational regimen includes what type of educational material is to be provided as weU as 
when they are to be provided to the user. The present invention's remote biosensors are 
preferably used to measure the physiological condition of the users. Users' health 
questionnaires are preferably used to measure subjective health conditions. In another 

30 embodiment, the time spent by the user on specific topical material is also utilized in 

measuring user's interests. Both measures are utilized to establish a comprehensive picture 
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of the users* general health status. Objective physiological measures enable users and 
health professionals to assess health states with respect to established baseline measures. 

BRIEF DESCRIPTION OF THE DRAWINGS ^ . ; 

Preferred features of flie present invention are disclosed in the accompanying 
drawings, wherein similar reference characters d^ote similar elements throughout the 
several views, and wherein: * 

FIG. I is a block diagram of various components of the present invention; 

FIG. 2 is a block diagram of various components connected to a client 
computer of the present invention; 

FIG. 2 is a block diagraicn of various components of a server computer .of the 

present invention; ' 

FIG, 4 is a flow chart for a software application conJSgured to perfonn vector 
matching in the present invention; 

FIG. 5 is a graph represientmg examples of various profiles of the preset 
invention; \ 

FIG. 6 is a flow chart for a software qipUcation.. configured perform profile 
matching after ah eigenvector analysis; and 

FIG. 7 is a flow chart for a feedbiujk soflware;?p^ 
piovidie health educatibn. material tOitheiCUm^ 

Referring to HG^ 1> the presmt invention prefenfc 
client. computers 11 connected to a web server 15, configured to deliver health education 
materials to client computer 15^ via.the Internet 13. In an alternative embodiment, client . .: 
computers 1 1 are connected, to web server.15 via local area network CLAN) or wide area 
hetwork(WAN) which inay also be connected to the Internet 13. Various other ways to ; *. 
connect client computers 1 1 to web server 1 5 are also available in the art. The following 
discussion is mostly directed to one client computer 1 1 and one user thereof. It should be 
rioted that same descriptions of the client computer and its features are to be duplicated in 
other .client computers 1 1 and to numerous users thereof 
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CUent computer 1 1 is preferably a personal computer (PC). In alternative 
embodiments. cUent computer 11 is a Unix workstation. In yet another embodiment, client 
computer 11 is not required to include a microproce«»r, as long as cUent computer 11 is 
capable of sending ind receiving Web browser messages over, the totemet with Web server 
15. The specifictypeofprbccssoT and operating system used by client computer 11 is not 
important to the present inventibn. CUentcomputer 11 maybe operatedusing Windows®, 
linux, Unix, a Web based operating system or other operating . systems available in the art 
As noted above, client computer 1 1 is preferably linked Ui Web. server 1 5 via 

the hitemet. More specifically. cUent computer 11 and Web server 15 aie connected 
throughanMemetServiceProviders(ISP). CUentcomputer 11 andWebserver 15 

preferably communicate with each other using a common communication protocol, such as 
. Hypertext Markup I^gimge (HTML). Java. JavaScript. Extended 
(XML) or other similar communication protocol available in the ait. 

CUent coiiq)Uter 1 1 is preferably operated by one or more users privately in 
theiriespective homes: to an alternative embodiment, pubUc cUent computers are available 
in locations such as.health clubs and other health care providers. 

Turning to FIQ; .2, cUent computer 11 preferably includes peripheral devices 
8uchasspdacet82l,:adiipUy:monitor23.aniiputdate and an input device 27, 

Speakers21 aieconfigiHedtoi)lay.audioffles,and;mohitor23is^^w^ v 
10 graphicsandWebpagesandptoyvidwffles. Inputdatam 

coupled to a manber of sensors 29a4i. which are discussed below, and configured to receive 
data from sensors 29a-h and forward them to cUeiil eon^uter 1 1. Input device 27 is at least 
oiie of a keyboard, a microphone and a scanner. 

. The sensors coupled to mput data interfece 25 include an activity m&nitor 
25 29a, a pulse monitor 29b and a bio^impedance measuring device 29c. which are discussed.in 
detail later. The sensors may also include a calorie tracker 29d, a weight scale 29e, a blood ^ 
pressure senkor 29f; an electronic stethoscope 29g. aii asthma monitor 29h and other devices 
that sense various vital signs of the human body available in the art 

For discussion purposes only, the above discussed sensors 29a-h are divided 

30 into two categories: data logging devices, which coUect and output data with atime 

reference, and flash type devices, which collect and output data from a single session or 
event. 
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An example of the data logging devices is activiQf inomtor 29a, which is 
preferably designed to be a wearable device having the size and weight of a pager. In 
addition, activity monitor 29a includes accelorometers configured to measicre movement of 
its user, a processor coiifigured to execute necessary computer programs, a data logging 
5 device configured^ store data genetated by the accerlometers and a timing device configured 
to reference the stored data with time. Activity monitor 29a may also include a power 
source (e.g. , batteries), a status mdicator noting the user of such flungs as Ipw power 
status and collection activity in iprogress, and a digital display to show the stored data. 
Activity monitor 29a provides the user a means for evaluating and benchmarking his/her 

10 personal activity. 

Pulse monitor 29b is also a data-logging device that tracks its user's pulse 
rate and provides a reference time line. Pulse monitor 29b is preferably a stand alone device 
attached to a specified loca;tion on or near the body of a user. Pulse monitor 29b preferably 
includes an audible jfeature to alert the user when his/her heart rate has achieved a certain 

15 level or a specific range. In an alternate embodiment activity monitor 29a is housed 
together with pulse mointor 29b and, optionally, a blood oxygen monitor. 

B]^vfni r>^fltift ft measuring device 29c> which is an exemplary flash type , 
device, preferably records data on jdemand, usiig the hands of a user as a data coUection v 
point Bichimpedance nieasuring deyice 29c. is constructed firom plastic and stainless steel 

20 and has a spherical profile. In operations, a user places his/har hands on palm and finger ; 
indents of bio-inpedance measuring device 29c. aUo^^ 

Each sensor 29a-h prcfarably includes a cominim^^ 
transmit the stored data to input data interfece 25 and receiye instructions therefrom as well. 

25 It shoidd be noted that communication between sensors 29a^h and input data interfece 25 is 
achieved as known in the art (eg;, wire or wireless link, or one-way or two-way), pnce data 
are forwarded to input data interfece 215, they are then relays to client computer 1 L 

. Input data interfece 25 is preferably a stand alone deyice configured to 
provide an interface between client computer. 1 1 and sensors 29a-h. In an alternative 

30 embodiment, each sensor is provided with an input data interface specifically designed . 
therefor. In yet mother embodiment, input data interf^^ 
computer 11. 
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The data collected from sensors 29a-h may be Stored and retneve^ 
computer 11 • Preferably the collected data are forwarded to Web server 15 by client 
computer II. In an altomative embodiment, the collected data is electronically transmitted 
or accessed by third party users nominated by the user, such as physicians, personal fitness 
S trainers and insurance providers. Mbreover, client computer 1 1 is also configured to 
providing monitoring function which includes an ""alert" capability. An alert signal is 
generated if the collected data falls outside or within predetermined ranges depending on the 
nature of the collected data . The alert signal may be inmiediately sent to third party 
nominees such as medical staff. As discussed above, eath sensor 29a*h is preferably 
10 configured to collect the health related data and communicate the collected data to 

data interface 25, The collected data are eventually relayed to Web server 15 for further • 
processing as discussed below. This allows sensors 29a*h to be implemented with 
minimum hardware and software because no hardware is required for the data translation or 
the data presentation. 

1 s The data processing, translation and/or presentation are all preferably 

performed by client computer 1 1 and/or Web sen^erlS. For instance, a Web page may be 
downloaded from Web server 15 to client cbniptiter 1 L The Web page may contain ^ ^ 

software applications to receive data collected by iioput data int^fttce 25, process 0x6 
collected data and present the processed data on displky monitor 23 using a grqihical user 
20 interface (GUQ. For inistance, the user can review the caloriie ^enditure over the entire * 
time-span in the form of a graph. In one embodiment, the collected data is saved only for . 
one session. In ano^er embodiment, an export c^abiUty is provided for the energy/time 
graph to be exported to a spreadsheet program and may also allow the user to compare 
his/her data with national averages. v. 
25 In yet another embodiment, each sensor 29a-h is configued to display the 

collected data. For instance, activity monitor 29a may be further configured to display 
caloriesor other relevant energy values. ' . ■ r 

In addition to sensors 29a-h reporting tiieir respective data to client computer 
1 1 and/pr Web server 1 5 for storage and processing, sensors 29a-h niay also receive 
30 instructional. data directly from Web server IS. These instructional data may be used io 
upgrade functionality, correct operational discrepancies or enable and disable one or more 
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15 



SOTSors 29a-h remotely. This feature thus provides low cost firmware upgrade, and overall 

system enhancement 

Refernng back to FIG. 2, input device 27, in combination with monitor 23 
and speakers 21. allows client computer 11 to coUect other health relied information about 

its user. ' 

In particular, when a user first logs into Web server 15, the user is asked to 
answer a number of questionnaires. More specificaUy, one or more Web pages are 
downloaded fiom Web server 15 to cHent computer H and displayed on monitor 23.: The 
. Web pages ask the user to enter demographic infonnation. physical health status 
information and other health related information. In response, the user enters responses 
using input device 27. Subsequoitly, the entered responses.are collected and forwarded to 
Web server I5i 

In particular, a first Web page is configured to inquire about the level of . 
interest toward each disease. An example of codified user's response is shown in Table 1 

below. . ■ ■ . • 



Disease States 

Hypertension 



Interest Level 
I 



Depression 
Diabetes 



_3, 
4 



20 



Demoitia . 
Glaucoma 



_3. 
1 



25 



" -.^ ,. . • .. •. ;:..Taaii6ii. • ■■■■■■■ ■■■ •„ y-r'-: 

— ^^—-Tfie'usw'neva-ofinteifest-pnwa^ 
on whether he/she or loved ones ji? diagnpsed...his«ier Ipvel of concern ivith the disease, or 
whether he/sheis on thereceivingor giving end of.Dwmagingthedise^ Anexaiiq»leof . 
codified user's response is^oiim below in Table 2. 





Normalized Value 
1 
2 

3 - ■ 
4 


General management meaiis 
Aggressive management means 


• ■ ■ 5 •■ 


nffierino sunnort to those coping • 


6 


Table.2 



30 



35 
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A second Web page is a questionnaire that asks the user's preferences in 
exercise and athletic activities: An example of user response is shown below in Table 3. 



10 



^5 







Aerobics 


c 


BicYclinp 


7 




2 


Baseball 


5 


Bowling 


6 


Grochet 


1 


Golf 


■ ... 6 ... 


Karate 


4 




1 


Running 


.8' • 




5 


Swimming 


6 . 


Tennis 


3 



Tables 



20 The user's level of interest in athletic activities may vary depending on how . 

he/she participates in tiie activity; An exan^le codified user response is ^wn below in 
Table4, ■ . ; •• • •• ' 



25 



30 



35 



Interest ' - v . -^ ..\ 


Numeric Representation 




Little interest 


1 




Read about 


2 






3 






• 4 




Consider playing 


5 




Play occasionally 


6 




Play regularly 


7 




Table4 , . 






A third Web page is configured to ask general health Interests of the user. 




An example of a codified user respoxise is shown below in Table 5. * 




General Health Interest 


Interest Level 


Healthier eating 


6 


Meditation 


8 


Yoga 


1 


Relaxation and stress reduction 


2 



40 
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• . : 5. 




2 




7 




• 8 . 
• - ; 9 




1. 


Narcotic cessation 
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20 



25 



30 
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A fourth Web page is. configined to questions relating to social and learning 
tendencies. Psychology and social science have shovm that within the wide spectrum of 
social profiles certain cbgnitiye taidencies emerged are indicative of how an individual . 
processes information. Since human information processing is so closely correlated w^tti , 
social interaction, often, bow an individual learns is linked with our social tendencies., ; 

The Meyers Briggs test is one well-lmown and accepted means of measiuing 
these social/learning tendencies. It has been used by social scientists for many years and of 
late is being adopted by business as a human resource tool to improve or better predict 
en^loyee •team" social dynamics. The Meyer-Briggs test advocates that four social 
dimehsionsexist in which individuals have dear natural preferences and that each one of^ 
these are polar opposites.. The user's response to a series of questions identifies his^er ; ^ 
predisposition to these dimensions. The indicator is a measure of preferences only, not the 
actual skilL The four sopial dimensions, poles smd acample tendencies of a user are lj?te<|in 
Table 6. ■ ■ •• '''7;.'®"'"; 



Social Profile (DimensionY 


Pole 


Tendency ; . 


Relate to others and collect infoimation 


Extroversion 


■..:V'3 ■ 




Introversion 


7 • ■ -v..-..^ 




Sensing 


6 




Intuition 


5 




ThinkuiR 


8 




Feeling 


2 


Actions . 


Judging 


9 




Perceiving 


1 



Extrovert individuals are often motivated by wctemal stimulus such as 
interacting witfi other individuals. They tend to conmiunicate inore when solving problems. 
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Introvert individuals tend to be motivated by internal reflection and often perfoiin more 
internal processing prior to communicating when solving problems. Individuals >yith 
sensing tendencies gather infoimatioii that is factual, tangible, actual and re^^ Common 
sense and logic are used to make decisions. Individuals with . intuition tendencies consider 
the more subjective information to fbnn a more macroscopic model of the infoimatiou. 
Individuals with thinking tendencies make decisions based on logic. Individuals with 
feeling tendencies make decisions based on values. Individuals with Judging tendencies 
prefer more regimented plans. They enjoy makiiig plans and canying them out as planned. 
Individuals with perceiving tendencies are more curious, flexible and adaptable to dwnge 
and often result in using less convention in carrying out activities. Individuals have a degree 
of tendency in both poles of each dimension. In some individuals one pole dominates and 
in others their tendency is spUt down the middle. 

A fifth Web page is a questionnaire configured to ask bdiavioral tendencies 
of the user. A user's behavior tendencies indicate learned habitual response tendencies 
toward various forms of stimuU. The response is a product of physical development, • . 
cultural values, femUy values, and personal experiences among a myriad of other 
confounding variables that influence the way the subconscious and consciousness negotiate 
and rationalize ouy actions. Social sdence has shown that these behaviors can be altered 
through vsuious types of conditioning. Psychology has standardized questionnaires that are 
used to profile these social tendencies. An example of codified user's response is shown in 
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35 User responses to the above discussed Web-pages are collected and 

forwarded to Web server 15. Moreover, in addition to above discussed questionnaires, the 
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userf s existing electronic health and billing records may also be collected and retrieved, * . 
.with the user's pennissioa . More specifically, the h^ 

diagnosis and care aiction by GPT and ICD9 codes that identify when patients received . 
ceitain procedtires and were diagnosed with specific health conditio Alko, many 

S . patients* health records are now in electronic fonn. Ilie 

his/her electronic medical records to quickly build the user's health histozy. Diagnosis, 
medications, &mily heaitfi predispositions, are some of the inifotmation fields that can be 
easilyxetrieved. . 

. Even though the above discussed questionnaires are presented to tte 

10 various Web pages, it should be noted that the questionnaires may be sent to the user via' 
mail in paper form to be answered returned and to be entraed to Web server 15. Further/ in 
the Briggs-Meycr example, the test may be administered by a licensed proctor. It should 
also be noted that the above questions and their corresponding entries are provided therein 
only as examples. There are myriads of questions and entries tidat can be used by one of . 

15 ordinary skill in the art, which are all contemplated within this invention. 

The above discussed data collected by sensors 29a-h and coded responses of 
thg nsfiT to tbp- T'^'^^gf""-*' qiiestiQimairas are collected by client computer 11. It should be 
noted that the us^ is not required to respond to the questioimaires each time he/she browses 
Web: server 15. The user is preferably required to respond to the questionnaires inidally. / 

20 Web sender 15 HhaX includes one.con^uter is illustrated in FIG. 3. Howeyer,H 

Web s^er 15 of the present invention preferably includes one or more Umx woikstations;'>;. 
" ^ PC'sTammBSr of 

In o^tT embodiments, Web s^er 1 5 may also include computers having similar processing 
power c^acnty to cUoit computer 1 1. 

25 • Referring to FIG. 3, Web servo: 15 mcludes a communication interfece 3 1, ^ 

one or more prpcess6rs.33 (e.g,, one ormoremicropnK^sprs), random access memory 
(RAM) 35, read onlymemory (ROM) 37, adabbaseii^^ and other conventional 

coinponcsnts of an Internet Web server as known in the art. 

Communication interface 31 is preferably configxu'ed to transmit and receive . 

30 electronic messages from rerribte locations (z.e, client computers 1 1) via the Internet 13 

using a common communication protocol such as TCP/IP and/or a common Web browser. 
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In particular, communication interface 31 receives th^ above discussed data/information 
collected by client computers 1 1. 

ROM 35 preferably stores a number of software applications which are to be 
downloaded to processor 33 and executed therein. The software applications include < 
5 operating systems, device drivers and other software applications as known in the art. ' 
Moreover, the software applications finder include computer executable instructions 
necessary to t\in various matching methods, Web page generatioii and storage and other 
software applications necessary to provide numerous features of the present invention as 
^ discussed herein. For instance, one software application generates a user profile based on 
10 received data/information collected by conununication interface 3 1 . Each type of data 
points are called attributes^ Exemplary attributes include data collected by individual 
sensors 29a*h, responses to the questions, how much time the user spends on particular 
subject matter and/or the purchasing habits of the user. A profile is preferably a collection - ^ 
of data points for each attribute. 
15 Via database interfiace 39, Web server 15 is coupled to at least two databases: 

a heath education material database 39a and a user profile database 39b. Databases 39a,b 
are preferably in:q)lemented using conventional database management systems such as 
ORACLE®, SYBASE? or other similar products. Database interface 39 is configured to 
generaite appropriate search commands to retrieve relevant data fiom databases 39a,b based-lv 
20 on commands fiom processor 33. In an alteiiiative embodiment, proceissor 33 may interfiu^e : 
directly with databases 39a,b« - 

User profile database 39b is populated with the above discuss^ 
profiles. More specifically, user profile database 39b stores user identification for each 
registered user. As profiles of various users are generated, they are stored into user profile . 
25 database 39b. Each profile is saved as an entry into user profile database 39b. Further, user 
profile database 39b stores a history of each individual user's profiles. Each user profile 
database entry may include the following attributes for each usen ' 

Objective Physiological measures: Weight, Body mass index. Blood 
pressure. Resting heart rate, participating Activities; 
30 Subjective physiological measures: Quality of life indicia, iStrength, Agility, " 

Sleep value; and 
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Psychological. objectives: Depression, Bi-pplari Positive attitude, Self 
Confidence, Feeling of self actualization,, Self esteem.. . 

The above-identified attributes naay not exactly correspond to the data 
5 GoUected by sensors 29a-h and the questions in the questionnaires because the "raw*^ data 
received from client computers 1 1 are processed for effective presentation and processing. 
In one embpdimait,. the raw data collected by and received &om client computes are 
normalized to monitor and report inter-user statistics on the coUected (fa 

Health education database 39a is preferably populated vdth data relatm 
10 health education materials. The health education materials are preferably written niateri 
video clips, audio files or any other materials that are related to health education and / i 
capable being transmitted over the hitemet to client computer 11 . These materials are , ^ 
preferably found by searching third party Web pages over tiiefa^ Moreover, the . 
materials may also be produced specifically for health education database 39a or scanned in 
15 from magaanes and other written material. 

Whai the health education mateiials'are found and entered to health 
education material database 39a, they become entries in da^ In order to become . 

an entry, tiie educational material is characterized with attributes similar to the user profile 
' attributes.as discussed above, hi other words, each entry in database 39a has a profile. For ; 
20 instance, .the attributes for health rclated.edi^ 

.General subject - exercise, disease,.nutritional. 
— 7 ;-r ' 
Grade level readability 
Teichiiical or casual rieadabiUty 
25 Scientific or.testiinonial . 

Suggestive/authoritative . 
; Required time to read. . 
Gnq5hical/textual in nature 

Positively reinforcing . . ' 

30 Nejgatively reinforcing 
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• the promes containing the above (Uscussed at^^ 
generated by a software appUcation. For iiistance, the.software application reads and 
iterprets the health education material by petfori^ 
Key word search analysis, 
Word count, length analysis. 
Total woris and total lines of text; and 
readability analysis as known in the art. 
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faiuialtematiyeembo(Ument,theprbmesfi^^ 
generated by experts by reading and interpreting them. The above discuKwd methods of 
populating health education material database 39a are preferably perfwmed off-lme. It 
should be noted that the entries to database 39a preferably include Internet link addresses 
the actual materials and the above discussed profiles thereof In an alternative anbbdinia^t. 
actual copies of ihe'niaterials are stored in database 39a. . 

Once again the above discussed attributes for profiles of educational 

materials may hot exactly conespohd to the attributes for the user profile. However, these 
difiEerences are accounted forin later prooESsing steps described below. 

Subsequently, a user profile received &om cUent computer 1 1 is preferably, 
matched against the entries in 1he h<^^ Table 10 ; < , j . 

iuustrates a result of a software application fbid implements a siniple matching between a , 
user proffle and a profile of one entry in hwlth Wufcation materia database 39a cpjoapmag. , 
only exerase.-attiibutes. " 
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Once an entry that matches the user profile in database 39a is located, the 
matching entry is transmitted to client computer 1 1 to be disptayed or played by client 
computer 11. The benefits of the present mvention becbirie apparent at this point In 
parriciiW, jhe^^^ health ^ ncadon al matCTals that a re ciistornized to . 

the user' s interests, health predisposition, physiological condition, education levels 
behavioral habits, cultural heritage and general demographics information: This ensures 
that health educational materials are applicable to the user's health state, appeal to the 
interests of the user, are non-ofifensive, and are higihly readable and ultimately enjoyable and 
entertaining to the user. 

. For instance, as discussed above, the Meyers-Briggs t^^ is one means of 
codifying the user's social and cognitive learning tendencies. These tendencies are utilized 
in the above discussed matching step to identify what health education materials will have 
more impact on the user. For example, a smoker with iiitroverteid, sensing, thinking and 
judging tendencies may be more aflTected by a document outlining morbidity arid mortality' 
statistics of smokers than a case study of how a typical user felt great about "kicking the. 
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habit". In another example, for those who eajoy coixipetition, the educational materials may 
be incoiporated into various intellectual gamicg fom For instance, user-cmtric health 
topics could be incorporated into healths-related crossword puzzles or trivia games that 
^ would be both educational and entertaining to the user. Tiie games are to be played 
5 solitarily or against other iisers with similar intCT 

Internet. Just the act of using the present invention to achieve specific health goals is 
entertaining and may be a form of competition. Users can be pitted against other clients 
with similar health goals. For example, two users both desiring to increase lean muscle . 
mass could compete against each bdier in attaining these goals within a specified time 
10 frame. Since both ^se^s use the same objective measuring instnunents, it wdi^^ 

reporting false goal achievement This competitive gaming scenario could also be done at 
the team level Health and Fitness product sponsors could use the invention to hold 
promotional fitness contests giving away prizes to those whom safely achieve optimized 
. fitness goals. 

15 la nd. 4. steps performed by a software s^pUcation . that niatch^ • 

. profile Id entries ofdatabase 39a are illustrated In stejp 41, a user profile for a particular ' 
userisreceived fiomcUent computerlL Itsbouldbenotedtiiat a^ ^ 
responses to the questionnaires discussed above^ data collect^ 

29a-h are received from client computer ll! Once the partial useir profile containing the \> ;^ 
. 20 data coUected from one pri^ore sensors 29^^ 

the profiles already stored in database 39b. Altecbatively» the partial user profile is used in ^ 
the matching step. 

In step 43 , the profile is converted into a vector. In other words, each 
attribute of the profile becomes a component of the vector, thereby representing the profile 
25 as one vector. In step 45, vectors for every entry in health education material database 39a 
are formed. It should be noted that this step can be perfpraied off-line before step 4 1 ; 

In step 47, every vector formed by the entries in health education database is 
compared with the vector formed by the user profile. One such comparison is depicted 
numerically in Table 10 and graphically in FIG. 5. The difference between the user vector 
30 and an exemplaiy entry represents the correlation between them. In particular, a smaller 
diffei^ce represents better matching than a Uurge chfferenc^^ 
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III Step 49, using the results of vector comparisons, the best matching entries 
are identified and selected. Subsequently, the selected entries are downloaded to client , 
computer 1 1 (step 51). For instance, if the selected entry is a written article, a Web page 
containing the article is downloaded to client computer 1 1 to be displayed on monitor 23. If 
the selected entry is an audio file, die audio file is downloaded to client computer 1 1 to be 
played on speakers 21. • . • . . 

* . In an alterative embodiment, instead of performing 
absolute values of the vectors are compared with each other in order to reduce computation 
complexities. 

The attribute? of the profiles may be highly correlated because the attributes 
may contain considerable redundant informaition, For instance^ a user profile (or a profile of 
a health education material) having 100 attributes may only contain a smaller number of 
uncorrelated attributes. Therefore, a software application configured to reduce the number 
of attributes in profiles is desired. Steps performed by such a software application are 
illustrated in FIG. 6. The software application allows health education database 39a to be 
populated as discussed above. Once, health education database 39a is populated, an 
eigenvector analysis is perfonned on entries of health education material database 39a (step 
53), /Each eigenvector represents linearly independent (ic., iio correlation among 
eigenvectors) component In step 55, an eigenvalue.of each eigenvalue is calculated. An 
eigenvalue is a measure of the-yariance contributed by its eigenvector as compared to altof 
. theothers^i' ■■ -..•^ - . : • '" 

Eigenvalue (n) 
: ^^^p^'^^-Sum of all Eigenvalues 

. - Eigenvectors with;higih variance are selected as: principal components (step . 
57). The entries in databases 39a,b are then transformed using the principal components. 
The user profile is also transformed using the same principal components. It should be 
noted that similar steps of eigenvector analysis may be performed on entries of user profile 
database 39b. It should be noted that attributes necessary to form the principal components 
contain highly relevant data in performing the matching steps. Therefpre, in an alternative 
embodiment, data^nform.ation relating only to those attributeis are collected and utilized. 
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In the preferred embodiment, thetransfonned entries of database 39a are. 
further pix)cessed to be clustered into^anumber of prototypes (z.c, classes), step 61. More 
specifically, the transformed entries may form a number of clusters. Each of these clusters 
may represent common characteristics of a group of users and/of a group of health, educated 
materials. . Cluster analysis is a class of techniques in which like members are grouped 
together in classes to form composite prototypes. As database 39a grows in size, clustering 
is preferred both to reduce the time of the matching process and to improve the reliafcility of 
the health regimens prescribed- The above discussed steps are preferably performed ofiFr 
line. 

In operation, a new user profile is received fix>m client computer 1 1 (step 
41). The user profile is transformed using the principal cbihponents {e.g,, multiplied with 
the selected eigeuvectors; step 63). In step 65, the transformed user profile is rnatched . 
against the prt>totypes. The matching is preferably accomplished using a well-known form, 
of patt«n recognition analysis known as discussed in K-Nearest Neighbor as referenced in 
Dasnithy. B.V-. Neatest Neighbor (NN^ Norms: NN P attern Classification Techniques, '.C 
Tppp ^Qoi -^j^A T T cmH f^nn^iiW, R n., pattern Recognition Principles, Addison- 
Wesley, 1981. K^^carwt Neigjibpr is a classification method in which the classification of 
a pattern depends on the class assignment of its K nearest neighbors. Nearness is preferably 
defined in tenris of EucUdean cfistm cr6ss-«orrelation (shape? 

of profile fimctibn) of Mahalanobis distimce (elhninates correlation effects) may also bd ;^ 
used A user profite inay nbt fit «iactly with any of the prototypes. Often, a user profile is ; 
locatedbetween prbtotyp^ in the sense that it could have been classified as belohging to 
one prototype cliisteir as weU as to another. To aUow for this •'multiple HMtching*' 
requirement, a modified version of K-Nearest Neighbor pattern recognitiori called Fuzzy K- 
Nearest Neighbor (or Fuzzy KNN for short) is provided. The fiizzy classification preferably 
takes the form of drawing &dm multiple entries. A discussion oil Fuzzy K-Nearest neighbor 
is provided in Keller, J.M. et. al., "A Fuzzy K-Nearest Neighbor Algorithm", ffigg Trans. 
Systems. Man aiid Cybernetics. SMC- IS, 4. 580-585, 1985. 

In an alternative embodiment, the vector rnatching scheme discussed above 
may be utilized here to compare the principal component transformed user profile with the 
priacipal component transformed database 39a entries. Whether the transformed profile is 
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matched against the prototypes or against the transfonned entries, best matching entries in 
database 39a are identified and forwarded to client computer 1 1 (steps 67 and 68). 

The present invention also gbserves whether the user makes progress m . 
meeting his/her goals and/or whether the user- s hi^th is being improved Qver time when 
5 receiving health education materials fix>m Web server IS. An exemplary goal is achieving a 
predetermined .body fat/muscle compositioiL Based on its bbsovations, Web server 1 5 
adaptively. updates which health education materials are to be forwarded to the user. Steps 
performed by a software application for adaptive iq)dates are illustrated ia FIG. 7. In step 
41, an initial user profile is received firom client computer 1 1. In stcsp 73, any one of the 

10 . matching methods discussed above is utilized to. identify best matching healtii education 

materials. In steps 75 and 77, the identified entries are forwarded to client computer 1 1 . In 
step 79, a second user profile is received from client computer 1 1 after providing sufficient 
time for the user to read, understand and foUow information contained in 
education materials forwarded to hko/ho'. The second user profile may include data 

1 S collected from one or niore sensors 29a-h and/or more questions asked to the user (e.g., . 
subjective physiological measures and/ or psychological objectives). The second user . 
profile is preferably recdved from time to time. 

In step 81, the initial user profile is compared with periodic user profiles and 
goals of the user to.generate an ongoing error signal. If the goal is being met {e.g., the error 

20 . signal is below a jpredetermined value), then no action is taken*,. However, if the goal is not. . 

met, then the error signal is used to modij^ (adapt) the control strategy by changes in the : 
• '"^ Sasting^hSatHIRig^^ 

activity) fioni related health education materials (stqi 83). 

Tlie ad^tive control strategy is a combination of logical m 

25 stnictures. Within an existing health. educationiprogram (e.^., fprw:arding^ 

health education materials)^ a mathematical ^proach is possible through niodification of 
the parameters ofthe health program. Introduction ofnewhealth program structures may 
require a logical a decision tree) format. The logic approach will be similar to that 
used in conventional exp^ systems. The approach to building such a logical structure, 

30 however, will differ from most expert systems in that a database (e.g., database 39a) rather 
than expert opinion will be the knowledge foundation of the model. Techniques such as 
classification and regression trees are prefe^ly used to build the logic structure. Examples 
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.a.ptiv.«Ubr«i«isno.pro«aei Pcrias«nce..co,veadona.s«.soris.n,«aBy 
Jr«=dUstos.c<««o,g™,(«in.a,M»dio..s«uirt. Howler, 

10 orismaJraUbratioi outdated . 

The »bov«l«criW d^tcotmng. «e <"«"™ to the pte^^ 

^Uconcc^ da.. fiomav.rie.,.f«.«» 

database 0... database 39b). Tbeae coasts -low .» «Up.i« "^^^"^ 
^Ja.obeuacdln.bepre»nttav«>.io. C-rec.'"^''"""^'"*""'^^^^ . 

bo„„ds(».Mica.io«of««m>aly)»hencomp.r«ivrfththe«t<>faenao«. , 
Mo«spocificaUy.lbeadaptivesoftwaie.appUcationisconfigutedto . 

JO «i.p,lv.lycalibr«eaaueouec.edfiomsa.o«29a.h. For instance, coosider 

^ ,Bep»ffl.fb,.b««s.r;c>v«tta...MX«r,..yexp.dence=nincreaseinl^ 
,„Vpen«tInaecorf««v«a.weU-li=ow.ph,siologicd 
« n«..cle«.s.sbo«ldreaul.u.abigh.rc..«ieb»nr..e. ,„ .cc„„Unce with the p.s«._ 
i^tfoa.be.dap.iv.c.Ub*io.t.o»».«de..c.s,bi.,«w..-tbody,n.^ 
percoat. »d adjusts data coUec.^1 ihm, otberaenso-s and caw. e:cp=odt«« c^^^ 

L,dingly.«>r.fl.c,«ben.wcaloncbumr.te.THsiuib.matio.>is1^^ 

39b and serves as a historical marker. 
30 inihesituationwhenacaUbrationisfouiultobeiBvaUdoroutdat^^ 

presentinventionadaptivelyupdates.refinesandoradj«ststhecaUb^^^^ As.thcuser 
iacorpoiates more sensors into hisAver personal monitoring program, and as the sensors 



21 



« 

BNSOOCIO: <VVO O052e04A1 I > 



wo 00/52604 •. .PCT/USOO/05790 

themselves become more refined, the data itself becomes increasingly refined over time. 
Because the calibration itself resides on Web server 15, any.data that is provided to database 
39b will then utilize the current calibration that best fits the profile of the user. In this way. 
the user is always using &e most ciiirent calibratiotf methods. ■ 

5 Althou^ the preferred embodiments of the invfsntionh^^ 

the foregoing description, it will be understood that the present invention is not limited to 
the spedfic embodimaits described above. For example, a training person may be ^ven a 
fldl access to infonnation relating to a number ofuseiis of the present invOT^ The 
training peisoii then may make recommendations diFectty to the user or modify educational 

10 regimen, identified by the above described matching in^ods. 
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THE CLAIMS 

What is claimed is: 

1 . A method of delivering health related information to a user» comprising: 
receiving a first set of data from the user; 

identifying first health related information based on the first set of data;: 
forwarding the first health related information to the user» 

receiving a second set ojf data fiom the user after the first health related infonnation 
has been forwarded to the user; and 

determining whether progress has been made to achieve a goal based on the second 
set of data. 




2; The method of claim 1 wherein the step of receiving the first set of data comprises: 
IS receiving data relating to at least one of body fat/muscle composition, pulse rat;e and 

' body movements of the user. 

3. The method of claim 1 wherem the step of receiving the first set of data fiom the 
user.compnses: - ■ : ' ' i 

20 qudying the user with questions relatmg to at least one of exerdsepreferenc^^^ 

social/learning tendencies arid behavioral tmdencies of the user; and 
receiving responses to the questions fiom the user. 



4. The method of claim 1 herein the step of receiving the second set of data 
25 comprises: 

receiving data relating to at least one of body fat/muscle composition; pulse rate and 
body movements of the user. 

5. The method of claim 1 wherein the step of receiving the second set of data from the 
30 user comprises: 

querying the xiser with questions relating to at least one of exercise preferences, 
social/learning tendencies and behavioral tendencies of the user, and 
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iweiving responses to the questioxis from the iiser. 

..." ' ' . 

6. * The method of claim! further comprising: 

receivitig the second sot of data from the user from time to tiriie. 

7. The method of claim 1 further comprisii^^^ 

assembling a plurality of education matoials each of which contains health related 
information. 

10 8. TTiemethodof claim? wherein the pluraUty of education niatoials are 
medical/health related journals, video clips and graphics. 



9.. The method of claim 7 further comprising: 

assigning attribute values characterizing the plurality of education materials, wherein 
15 the first data set is a collection of attribute values characterizing a health status of the user. 

10. The method of claim 9 wherein the step of identi^^ 

informatipn comprises: . 

matchmg the attribute values of the fiffst data set to 4^ 

20 pliirality of education materials. , 

forruing a vector based on the attribute values of the first set of data; 
fonning a pluraUty of vectors based on the attribute values of the plu^ 

25 educatipn materials; and 

comparing the vector of the first set of data with each of 

12. The method of claim 10 wherein the step of matching comprises: 

performing eigenvector analysis on the attribute values of the plurality of education 

30 materials; 

transforming the attribute values of the pluraUty of education materi 

more eigenvectors; and 
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transfonning the attribute vdues wth the one or more eigenvw^ . 



13. The method of claim 12 wherein the step of matching further comprises: ; . 
perfonning a clustering analysis on the transfomied attribute values of the plurality 

5 of education materials, to thereby identify one or more prototype education niaterials; and 
perfomiing a K nearest neighbor analysis to xnatch the transformed first data set to 
the prototype education materials. 

14. The method of claim 1 wherein in the goal is a predetermined level of body 
10 fat/muscle composition ratio. 

15. The method of claim 14 further comprising: 

selecting a new set of education inaterials to be forwarded to the ixser based on 
whether or not:progress has been made to achieve the goal. 

15 

16. A method of deliveriiig health related information to a user, comprising: 
receiving a first set of data from the user, wherein the first data set is a collection of 

attribute values characterizing a health status of the user; 

assembling a plurality of education materials each of which contains health related 
20 ixiformation;. , 1^ . 

assigning attribute values chaxiocterizuig the plurality of education materials; and 
matching the iattribute values of the first data set to the attribute valiies of .tihe - 

plurality of education materials/ 

25 1 7. The method of claim 1 6 . wherein the step of receiving the first set of data comprises: 
receiving data relating to at least one of body fat/muscle composition, pulse rate and 
body movements of the tiser. 

1 8. The method of claim 1 6 wherein the step of receiving the first set of data from the 
30 user comprises: 

querying the \iser with questions relating to at least one of exercise preferences, 
social/learning tendencies aiid behavioral tendencies of the user; and 
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receiving responses to the questions fipm the user. . 

19. The method of claim 16 further coraprisinjg: 

identifying first health related information based on the matching step; and 
5 forwarding the first health related information to the user. 

20. The method of claim 19 wherein the plurality of education materials are pne.of 
medical/health related journals, video clipis and gRq)hics, 

10 21. The method of claina 16 wherein the step of matching comprises: 

forming a vector based on the attribute values of the first set of data; 
forming a plurality of vectors based on the attribute values of the plurality of 
education materials; and 

comparing the vector of the first set of data with each of the plurality of vectors. 



15 



22. The method of claim 16 wherein the step of matching comprises: 

performing eigenvector analysis on the attribute values of the plurality of education 



transforming the attribute values with the one or more eigenvectors; 



23. The method of claim 22 wherrin the step of matching fiirther comprises: 
performing a clustering analysis on the transformed attribute values of the plurality 

25 of education materials, to tfiereby identify one or more prototype education materials; and 
performing.a K nearest nei^bor analysis to match the transformed fir^ 

the prototype education materials. 

24. A method of adjusting calibrations for a plurality of sensors configured to measure a 
30 health status of a user, comprising: 

receiving data frpm each of the plurality of sensors; 

converting the received data using calibrations for each respective sensor; 
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comparing the converted data of a first sensor, among the plurality of sensors, with 
the converted data of other sensors^ among the plurality of sensors; and 

adjusting the calibration of the first sensor when converted data therefrom exhibit 
anomaly when compared with the converted data from other sensors. 

5 

25. lihe method of daim 24 further comprising: 

adjusting calibration of a second sensor, among the plurality of sensors, when a third 
sensor, among the plurality of sensors, indicates a change in the health status of the user. 

10 26, Themethodof claim 25 further comprising: 

receiving body fat/muscle composition data from the second sensor; 
receiving calorie expenditure data from the third sensor, and 
adjusting the calibration of the third sensor when the second sensor indicates a 
change in the measured body fat/muscle composition. 
15 ' • ■ 

27. A software program implemented in a first computer system for delivering health 
related information to a second computer^ ttie software program configuring the first 
computer to: . 

receive a first set of data from the second coiX4)uter; 
20 identify first health related information based on the first set of data; . • 

forward - the: first health related information to the second computer; • 
receive a second set of data from the second' computer after the first health related - . 
information has been forwarded to the second computer, and 

detemiine whether progress has been noade to achieve a goal based on the second set 
25 • ofdata- • • ' 



28. The software of claim 27 further configuring the first computer to: 

receive data relating to at least one of body fat/muscle composition, pulse rate and 
body movements of a user at the second computer as the first set of data. 

29. The software of claim 27 further configuring the first computer to: 
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/ query a iiser at the sec^ndxomputer with questions relating 
exercise preferences, social/learning tendencies and behavioral tendencies of the user, and 
receive responses to the questions from the user as the first set of data. 

5 30.. The software of claim 27 finther configuring the first coinputer to: 

receive data relating to at least one of body ftt/muscle composition, pulse rate and 
body movements of a user at the second computer as the second set of data. 

3 1 . The software of claim 27 further configuring the first computer to: 

IQ query a user at the second computer with questions relating to at least one of 

exercise preferences, social/learning tendencies and behavioral tendencies of the user, and 
receive responses to the questions from the usd: as the second set of data, 

32. The sofbvareofclaim 27 finther configuring the first computer to: 

15 receive flie second set of data fiom a user at the second computer firom time to t^ 

33. The software of claiin 27 fiirther configuring the first computer to: 
asswnble apliindity of education materials each of wMch coil 

information. • 

• 20 • • ' /. - ' ■■' ' ' : * ■ ' - ■;■ ? ' ; 

34. The software of claim.33, wherein the plurahty-bf education materials are one of 

' " xncificaiTHSitfi^ ' 

35. The software of claim 33 fiirtherconfig^^ 

25 assign attribute values characterizing the pluraUty of education matOT 

the first data set is a collection of attribute values characterizing a health status of a user at 
the second computer. . 

36. the software of claim 35 fiirttier configuring the first computer to: 

30 match the attribute values of the first data set to the attribute values of the plurality 

of education materials. 



28 



m 



BNSDOCIO: ^WO 0062604A1 I > 



BNS oaae 30 



- WO 00/52604 . . PCT/USOO/05790 

37; The software of claim 36 fiirther configuring the first computer to: • 
forai a vector based on the attribute values of the first set of data; 
fomi a plurality of vectors based on the attribute values of the plurality of education 

materials; and 

5 compare the vector of the first set of data with each of the plurality of vectors, 

38. The software ofclaim 36 finther configuring the first computer to: 

perform eigenvector analysis on the attribute values of the plurality of education 
materials; 

10 transform the attribute values of the plurality of education materials with one or 

more eigenvectors; and 

transform the attribute values with the one or more eigenvectors. 



39, The software of claim 36 firrther configuring the first computer to: 
15 perform a clustering analysis on the transformed attribute values of the plurality of 

education materials, to thereby identify one or more prototype education materials; and 

perform a K nearest neighbor analysis to match the transformed first data set to' the 
prototype education materials, ' 

20 40. _ The software ofclaim 27 wherein in the goal is a predeterxhined level of body 
. fat/muscle composition ratio. 

41. The software of claun' 40 fiii^er coiifiguring the first conipu^^ 

select a new set of education matmals to b.e forwarded to the user based on whether 
25 or not the progress has been made to achieve the goal. 

42. A software program implemented in a first computer system for delivering health 
related information to a second computer, the software program configuring the first 
computer to: 

30 receive a first set of data from a user at the second computer, wherein the first data 

set is a collection of attribute values characterizing a health status of the user; 
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assemble a pluraUty of education materials each, of which corita^ 

infonnation; ... 

assign attribute values characterizing the pliiraUty of education materials; ^ 

match the attribute values of the first data set to the attribute values of the pluraUty 

5 of education materials^ 

43. The software ofclaim 42 farther configuring the first Mmputerto^ 

receive data relating to at least one of body fattouscle composition, pulse rate and 
body movements of the user as the first set of data. 

iO •. ■'• •' : ■ _ '• -. ■ 

44. The software of claim 42 furlhCT configuring the first computer to: 

query the user with questions relating to at least one of exercise preferences, 

social/leaming tendencies and behavioral tendencies of the user, and 

receive respbnses to the questions from the user as the first set of data. , 

45. . The software ofclaim 42 further configuring the first computer to: 4 

idditify first health related infpimatipn based on the match; and 
forward the firet health related infi)nnation to the user. 

20 . 46. . Thesoiftware of .claim 45 wherein the plurality of education materials are one of ; 
medical/health related journals, video cUps and graphics. : ■■ '-^-u^Ji 'i- 

47. The software ofclaim 42 fiirttier configuring the first computer to: w, 
forin a vector based on the attribute values of &e first set of data; 

25 form a pliffaUty of vectors based (m the attribute^^^ 

.materials; and 

compare the vector of the first set of data >)idth each of the pl^ 

48. The softVrare of claim 42 fiirttier configuring the first computer to: 

3 0 p erform eigenvector analysis on the attribute values of the plurality of education 

' materials; 
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transfoim the attribute values of the plurality of education materials with one or 
more of eigenvectors; and 

transform the attribute values with the one or more eigenvectors. 

49. The software of claim 48 further configuring the first computer to: 

perform a clustering analysis on the transformed attribute values of the plurality of 

education materials, to thereby identify one or more prototype education materials; and 

perform a K nearest neighbor analysis to match the transformed, first data set to the 

prototype education materials. 



50. A software program implemented in a computer system for adjusting calibrations for 
a plurality of sensors, the software program configuring the computer to: 
receive data firom each of the plurality of sensors; 
convert the received data using calibrations for each respective sensor, 
1 5 compare the converted data of a' first sensor, among the plurality of sensors, with the . 

converted data of other sensoris, ambng the plurality of sensors; and 

adjust the calibration of the first sensor when converted data therefix>m exhibit- 
anomaly when compared with the converted data fi:om other sensors. 

20 51. llie software ofclaim 50 further configuring the comput r v . 

adjust calibration of a second sensor, among the plurality of sensors, when a third 
senisor, among the plurality/of sensors; indicates a change in the health status of the User. 



52. The software ofclaim 51 fiirflier configuring the computer to: 
25 receive body &t/muscle conqiosition data from the* second sensor; 

receive calorie expenditure data firom. the third sensor; and 

adjust the calibration of the third sensor when &e second sensor indicates a change 
in the measured body fat/mxiscle compositioiL 

30 53 . A computer system for delivering health related information to a client computer, 
comprising: 

a server computer configured to: 
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receive a first set of data from the client computer; 

identify first health related information based on the first set of data; ...... 

forwani the first health related infoimation to the client computer; 
receive a second set of data fix>m the client computer after the first health related 
5. information has been forwarded to the client computer; and 

detennine whether progress has been naade to achieve. a goal based on the .second set 

ofdata. 

54. The Sfystemofclaim 53 wherein the servCT compiler is furthe^^ 

1 0 receive data relating to at least one of body fiit/muscle composition, pulse rate and 

body movemmts of a user at the cUent computer as the first set of data. 

55 . The system of claim 53 wherein the server computer is fiirther configured to: 
query a user at the client computer with questions relating to at least one of exercise 

15 , preferences, social/learning tendencies and behavioral tendencies of the user; and 

receive responses to the questipns fix>m the user as the first set ofdata. . 

56. The system of claim 53 wherein the server computer is further configured to: 
receivfs data relating to at least one of body &t/niuscle composition, pulse rate and' 

20 - body movements of a user at the client computer as the secoiid set of data . ; . 



• 57f TTge syisl^^ 

query a user at the client computer with questioris relating to at least one of exercise 
prefi^rences,; sbcial/leaming tendencies and^behavioral tendencies of tiie user, and 
25 receive responses to the quesidons &qm the user as the second set of data. . 

58. . The system of claim 53 whereLa the server computer is further configured to: . 

receive the second set of data fiom a user at the client computer firorn time to time. 

30 59. The system of claim 53 wherein the server cornputer is fiirther configured to: 

assemble a plurality of education materials each of which contains health related . 
information. . 
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60. The system of claim 59 wherein the plurality of education materials are.one of 
medical/health related journals, video clips and graphics. 

61 . The system of claim 59 wherein the server computer is further configured to: 
assign attribute values characterizing the plurality of education materials, wh^ein 

the first d^ set is a collection of attribute values characterizing a health status of a user at 
the client computer. 

62. The system ofclaim 61 wherein the server computer is further config^ 

match the attribute values of the first data set to the attribute values of the plurality 
of education materials. 

63 • The system of claim 62 wherein the server computer is further configured to: 
form a vector based on the attribute values of the first set of data; 
forai a plurality of vectors based on the attribute values of the plurality of education ^ 

materials; and / • , 

compare the vector of the first set of data with each of the plurality of vectors. 

64, The system of claim 62 wherein the server ^computer is fiirther configured to: , . . 
perform eigenvector analysis on the attribute values of the pluiility of education 

materials; 

transfomi the attribute values of the plurality of education materials with one or 
more eigenvectors; and' 

transform the attribute values with the one or more eigenvectors. 

65. The system of claim 62 wherein the server computer is further configured to: 
perform a clustering analysis on the transfomied attribute values of the plurality of 

education materials, to thereby identify one or more prototype education materials; and 

perform a K nearest neighbor analysis to match the transformed first data set to the 
prototype education materials. 
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66. Th9 system ofblaim 53 Wherein in the goal is a predetennu^^ 
fet/muscle composition ratio. 

67. The system of claini 66 v^herein the serVw computer is further configured to: 
select a new set of education mJrtdiJUs to be forwarf^ 

or not the progress has been made to achieve the goal. 

68. AcomputersystemfordeUveiihghealthrelatedinformationtoacUentcomputer. 

comprising: ' ' 
10 a server computer configuted to: 

receive a first set of data fiom a use^ at the cUcnt coinputer. wherein a^^^ 

is a collection of attribute values characterizing a health status of the usw ^ 

assemble a plurality of education matmals each of which contains health relat«^ 

information; 

15 ' iuiign attribute values characterizing the plurahty of education 

match the attribute values of the first data sot to the attribute values of the pluraUty 
oif education materials. 

69. The sj^emofclaim 68 wherein the server computer is 
20 : leceiye datairelating to at least one of body fat/rnuscle composition, pulse rate and 

body movements of the user as the first set of data. 



70; The system ofclaim 68 wherein the seiver computer Ufiirther configured t^^^^ 
query the user with questions relating-to at least one of exercise pref 
25 sociaWearning tendencies and behavioral tendehdes of the.user, and 

receive responses to the qiiestions from the user: as the first set of data. 

71. : The system of claim 68 wherein the server computer is farther configured to: 
identify first health related infonnation based on the match; and 
30 forward the first health related information to the user. 
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72. The system of claim 7 1 wherein the plurality of education materials are one of 
medical/health related journals, video clips and graphics. 

73. The system of claim 68 wherein the server computer is fiirther configured to: 
5 form a vector based on the attribute values of the first set of data; 

form a plurality of vectors based on the attribute values of the plurality of education 
materials; and 

compare the vector of the first set of data with each of the plurality of vectors. 

10 74. The system 6f clam.6$ wherein the senr^r computer is fi^ 

' perforin eigenvector analysis on the attribute values of the plurality of education 
material; 

transform the attribute values of the plurality of education materials with one or 
more of eigenvectors; and 
IS transformtfaeattribute values Wiethe one or more eigenvectors. 

75. The system of claim 74 wherein the server coiX4>uter is further configured to: 

perform a clustering analysis on the transformed attribute values of the plurality of 
education materials, to thereby identify one or more prototype education inaterials; and 
20 ; perform a K nearest neighbor analysis to match the transformed first data set to the 

prototype education rnaterials. 



^ 76. A system for adjusting calibrations for a plurality of sensors, comprising: 
a computer configured to: . 
25 receive data fix)m each ofthe plurality of sensors; 

convert the received data using caUbmtioiis for each respective seii^ 
compare the converted data of a first sensor, among the plurality of sensors^ ^th the 
converted data of other sensors, among the plurality of serisors; and ' 

adjust the calibration of the first sensor when converted data therefirom exhibit 
30 anomaly when compared with the converted data from other serisors. 

77. The system of claim 76 wherein the computer is further configured to: 
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